A new mouse model of Peyronie's disease: an increased expression of hypoxia-inducible factor-1 target genes during the development of penile changes.
Peyronie's disease (PD) is characterized by an inflammatory response beneath the tunica albuginea with fibroblast proliferation forming a thickened fibrous plaque that may cause pain, penile curvature and erectile dysfunction. The progression of the PD plaque may eventually lead to calcification or ossification. Current therapeutic success is often unsatisfactory because of limited insight into disease mechanisms. Research has been hampered by the lack of a universally accepted animal model. We describe an animal model of spontaneous PD in tight skin (Tsk) mice, a C57Bl/6J subline that reproduces with age important features of the human disease (fibrous plaque formation, penile bending and areas of chondroid metaplasia with heterotopic ossification). Histological analysis demonstrated an evident structural disorganization of the tunica albuginea with excessive accumulation of type I collagen. At 12 months of age, fibrous plaques with areas of chondroid metaplasia and heterotopic ossification characterized Tsk penises. The up-regulation of hypoxia-inducible factor-1 (HIF-1) leads to an increased downstream expression of HIF-1 target genes, such as TGFbeta and iNOS. These factors, together with some PDGF family members, can cause collagen deposition in Tsk penises. They can also influence chondrocyte differentiation and heterotopic bone formation. In conclusion, hypoxia, HIF-1 and HIF-1 target genes appear to play an important role in the pathogenesis of PD in Tsk mice. This mouse model that is the first example of naturally occurring model of PD in laboratory animals may aid in the identification of signalling pathways crucial for PD and should facilitate the designing and testing of new therapeutic interventions.